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CLASSIFICATION OF CAUSES DAM FAILURES
(Used codes)

1. Concrete dams including foundations

1.0 Inadequate design

1.1 Due to foundations

1.1.1 Inadequacy of site investigation

1.1.2 Deformation and land subsidence

1.1.3 Shear strength

1.1.4 Seepage

1.1.5 Internal erosion

1.1.5.1 In foundation

1.1.5.2 In abutment

1.1.8 Tensile stresses at the upstream toe

1.1.11 Grout curtains and other watertight systems

1.1.14 Leak of drainage system

1.2 Due to concrete

1.2.3 Resistance to freezing and thawing

1.2.8 Permeability

1.2.13 Ageing of concrete

1.3 Due to unforeseen actions or to actions of exceptional magnitude (as a principle
when the case dose not fall under other headings)

1.3.2 Uplift

1.3.7 Overtopping

1.3.7.2 of abutment

1.3.7.3 of main section

1.3.8 Deterioration of concrete-rock interface

1.4 Due to structural behavior of the arch and multiple arch dams
(Including the Construction period)
1.4.5 Artificial abutments and foundation

1.5 Due to structural behavior of gravity and buttress dams
1.5.2 Tensile stresses
1.5.6 Facings

2. Embankment dams, including foundations

2.0 Inadequate design

2.1 Due to foundations

2.1.2 Deformation and land subsidence
2.1.3 Shear strength

2.1.4 Seepage

2.1.5 Internal erosion (piping)

2.1.12 Strengthening treatment

2.1.17 Sliding of ancient landslide

2.2 Due to embankment materials and method of construction, excluding filters and
Drains (see 2.4)
2.2.3 Dispersive clays
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2.2.4 Silts and fine uniform sands
2.2.12 Placing
2.2.13 Compaction

2.3 Due to unforeseen actions or to actions of exceptional magnitude (as a principle
, When the case dose not fall under headings)

2.3.1 Hydrostatic pressure and pressure due to silt accumulation (including

Pressure and impact of ice in the reservoir)

2.3.4 Precipitation

2.3.5 Waves in the reservoir

2.3.7 Earthquakes (natural or triggered)

2.3.7.1 Strong blasting nearby

2.3.8 Overtopping

2.3.9 Rupture of dam upstream

2.3.10 Delay in construction

2.4 Due to structural behavior of the dam

2.4.2 impervious core

2.4.3 other watertight systems — including steel, wood and concrete

2.4.4 Transition zones

2.4.9 Bonding between concrete (masonry, steel, ... ) structures and adjoining
embankments

2.4.10 Differential movement (including load transfer, cracking, arching

Hydraulic fracture)

2.4.10.1 unexpected settlement in the body producing cracks

2.4.11 Seepage

2.4.12 Internal erosion (piping)

2.4.13 Liquefaction

2.4.14 Upstream slips

2.4.15 Downstream slips

2.4.16 Rupture or exceptional flow of conduits inside the body of the dam

2.6 Due to maintenance
2.6.6 Sam cut to prevent overtopping

3. Masonry dams including foundations

3.1 Due to foundations

3.1.3 Shear strength

3.1.4 Seepage

3.1.5 Internal erosion

3.2 Due to mortar

3.2.9 Masonry construction (including order of placement)

3.4 Due to unforeseen actions or to actions of exceptional magnitude (as a
Principle, when the case dose not fall under other headings)

3.4.2 Uplift

3.4.6 Overtopping

4. Appurtenant works
4.0 Inadequate design

4.0.1 Tunnels and canals
4.1 Due to foundations (when these ones do not have the same characteristics as
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foundations )

4.1.2 Deformation and land subsidence

4.1.5 Internal erosion

4.4 Due to steel and other materials

4.4.4 Mechanical strength

4.5 Due to unforeseen actions or to actions of exceptional magnitude (as a
Principle, when the case dose not falls under other headings)

4.5.6 Delay in construction at the time of flood

4.6 Due to structural behavior

4.6.1 Structural behavior of spillways

4.6.2 insufficient capacity of spillway

4.6.3 Erosion of spillway basement

4.6.4 inadequate design of spillway

4.6.4.2 of canal or tunnel

4.7 Due to water flow, water level and water-borne debris (including
Construction periods)

4.7.1 Excessive rates of flow

4.7.4 Waves

4.7.8 Solid materials carried by water flow

4.7.9 Discharge of floating materials

4.7.10 Piping outside inserted conduit

4.9 Due to operation

4.9.2 inadequate instructions for operating the discharge equipment

4.11 Due to maintenance

4.11.6 Malfunction of discharge equipment

5. Reservoirs
5.1 Slope sliding
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Failures by height of dams
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Fig.2

Failures by reservoir capacity
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Fig.7

Failures by age of failed dams
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Failures by age of failed dams
(less than 10 years old)
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Failures by year of construction
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Causes of failure in concrete dams
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Causes of failure in embankment dams
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Causes of failure in appurtenant works
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Remedial Measures
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